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ABSTRACT 

In terms of a simple model we sh ow that removal of tarif f from a competing 
foreign brand i s likely to expand the size of the domestic industry when income 
disparities exist. A tariff increases profits of the local m onopolist but is capable 
of cutting down the size of the local industry. After providing the general 
theoretical condition, we construct an example (from a class of examples) 
where such an outcome holds in equilibrium. 
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S e c t i o n I 

INTRODUCTION 

Economists are often intrigued by the role of protection as a measure to 
promote industrialisation in less developed countries (LDC). The infant-
industry argumerit favoring protection has been criticized at length a nd several 
parallel policies were suggested to yield more efficient results. A useful 
summary of the arguments is available in Krueger (1984). Howe ver, there 
seems to exist a general consensus on the fact that protection increases the size 
of the domestic industry and associated profits to the domestic producer. 
Protection must raise the profits of the domestic produce rs, otherw ise there 
would be no incentive to lobby for protection. The crucial questio n is wha t 
should happen to the size of the domestic industry if a preexisting tariff (or any 
kind of entry-deterring restriction) on the foreign products is removed. 
Metzler's tariff-paradox, though a theoretical possibility, does not appeal much 
when one tries to relate it to the incentives of local p roducers favoring protec-
tionary measures. This is ref lected in the fact that the tariff-inclusive domestic 
price must fall in the post-tariff equilibrium for the paradox to occur. 
Moreover, competitive general equilibrium models cannot incorporate 
situations where positive profits exist and matter very much in determining the 
optimal size of an industry. 

An important feature of man y less developed countries is an extremely uneven 
pattern of income -distribution.1 A high tariff on a foreign Sub stitute produ ct 
allows onl y a few to consu me such a product. It is also quite true that often 
foreign-made products are of better quali ty compared to the domestic brand. 
An interesting work analysing the quality-choice of industrial products in a 
LDC can be found in Esfahani (1991). With fairly uneven distribution of 
income, profits and industry size of a local product have a t endency to move in 
opposite directions. An example should clarify the point. 

* See the World Development Reports published annually by the World Bank (1985 - 1990). 
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Consider an eco nomy with four potentia l consumers (A, B, C, D) of a manu-
facturing product avai lable in two b rands, foreign and dome stic. A can afford 
$100, B $50, C and D can afford only $10 for this product of which only one unit 
is consumed. Consumers prefer the foreign brand to the domestic b rand, i.e. if 
they can afford to pay for the foreign brand, they will go for it. The world price 
of the for eign brand is exogenously given and the dom estic brand is produced 
by a monopolist with zero cost of production. Suppose initially the price of the 
foreign brand is $50 . In that case A and B purchase the foreign good. The 
domestic mo nopolist can Ch arge $1 0 from both C and D and makes $20 as 
profits. Suppose now a tarif f is im posed so that the tariff -inclusive price o f the 
foreign brand is $10 0. B can no longer afford the foreign brand and hence 
switches to the domes tic brand. In the absence of price-discrimination, the 
domestic produ cer wil l produce only one unit of the domestic brand for B, 
charging $50, rather than produ cing 3 units and getting $30 as profits. More 
realistically, for any price betwe en $30 and $50, there exists a possibility of 
mutually gain ful trade betwe en the domestic produ cer and B. The tariff has 
increased profits for the local producer and squeezed the industry which 
produces only one unit instead of two before. 

The paper proposes to formalize rigorously the 'made-up' story described 
above. We shall show that for a wide variety of distributional patterns, tariff or 
any entiy-deterring trade policy can have a negative impact on the industry-size. 
Hence, the so-called employment preserving role of tariff is challenged 
especially in the context of LDCs where income-distribution is relatively 
skewed. Protection is an issue over which local producers can lobby backed by 
the support of their emp loyees. Employees can be myopic regarding the pro-
competitive effect of a tariff reduction. Producers, being better informed, might 
know that more foreig n compe tition would force them to produce more at a 
lower price and hen ce should have strong incentive to pamper labor-u nrest in 
the face of anti-protectionary measures. This paper attempts to formally 
identify situations where a tariff rais es profits but low ers domestic Output and 
therefore does not serve its purpose as an employment-protecting device. 

The paper proceeds as follo ws. In section II we descr ibe the model and the 
equilibrium. Then we discuss the implications of changi ng the tariff on the 
foreign product. In the last section w e conclude the paper after making some 
general remarks. 
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Section II 
MODEL 

Our economy consists of a population with varying levels of income indexed by 
a set 6e[e, e]. The income of a person belonging to the eth class is y(e) and we 
index it in such a way that y1 (8) > 0. The po pulation density function defined 
over [0, e] in f(e) and the simplest characterization of uneven income 
distribution implies, f' (e) < 0. As we go up the ladder, the income per person 
increases but the number of people earning such income goes down. 

There are two brands of a product that the population can consume. The 
preference structure we assume is related to the one descr ibed by Gabszewicz 
and Thisse (1979). 2 The indirect Ut ility of not consuming the manufacturing 
good and retaining the entire income y(e) is given by 

uo ' y(0) ' uo > 0 • 

Individuais consume only one unit of the manufacturing product . The Utility 
derived from consuming the product is given by 

u; • [y (e) - PJ . 

i = A denotes the foreign brand and i = B denotes the domestic brand. 
Pj denotes the prices. We assume the following ranking: 

uA • [y(e) - pAJ > UB • y(0) > UB • w®) - PB1 > uo • y( 0) 

for y(e) > P A , y(6) > P ß . 

2 Two notable papers dcaling with vertical product differentiation are by Shaked and Sutton 
(1984) and Flam and Helpman (1987). While Shaked and Sutton (1984) discuss the equilib
rium market st ructure a nd nu mber o f eq uilibrium q ualities in a quality d ifferentiated 
product model, Flam and Helpman (1987) analyse international trade in a product cycle. To 
the b est o f o ur kn owledge, n one o f th e p apers a ddresses the p roblem we d iscuss in t his 
paper. 
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Also note that (3) implies uA > u B > u 0 . (3) states that as long as y(e) > PA, 
individuals always go fo r the foreig n brand. Su ppose y(e) < PA , then people 
would go for the domestic brand as long as y(8) > PB . If y(e) falls short of PB, 
consumers would choose to retain their income as UQ • y(e), in that c ase, gives 
the maximum satisfaction. The point to note is that if y(e) > PA, consumers 
will not buy the domestic brand even if it is offered at a zero price. 

In OUT st ructure we assum e that PA is exog enously given and the domestic 
producer, who faces zero cost of production, has to choose Pg appropriately to 
maximize his profi ts. Choi ce of PB would also mean an income level above 
which people can afford to buy the manufacturing good. The monopolist cannot 
price discriminate among the customers. Let t be the initial tari ff rate on the 
foreign brand. Therefore, the domestic price of the f oreign brand is P A(1 + t). 
We assume that y(0) > PA(1 + t ), i.e. there are some people who can buy the 
foreign brand. 

Let e solve the following equation: 

y(§) = P A(l + t) (1) 

This implies that for 0 > e, people will buy the foreig n good. This leaves the 
potential market for the domestic monopolist to be 

s(e, 8) = Je f(e)de (2) 

The producer of the domestic brand does not have to serve the whole residual 
market. In fact the problem facin g the monopo list is to determine a cut-off 
income level, say, 0 (which would also describe the price for the domestic 
brand, y(S)), such that the pr ofits are maximized. With zero costs of production 
and no price-discrimination, the monoplist's maximization problem is given by 

Max y(e)fff(e)de (3) 
e Je 

(see the Appendix) 
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This yields the following first Order condition: 

. s(e,0)-y(e)f(e) = 0 (4) 
de 

as(e,e) äff f(e)de 
—, = -^4 = -f (§) 

ae se 

The second order condition 

& - -ah- s(e, e> - 2 Jä£ . f (8) - jf. y(e) < 0 
aez ae ae 

(5) 

is assumed to be satisfied. Later we c onstruct an exampl e where it is actual ly 
satisfied. 

Henceforth we shall use e to denote the equilib rium cut-off point det ermined 
by the equation (4). The trade-off in the optimization exercise described above 
is quite simple. Increasing e allows the monopolist to Charge a higher price but 
from fewer people. 

Going back to the equation (1), it is obvio us to note that higher leve ls of t 
would lead to higher value s of § as > 0 . Any trade policy, suc h as the 
tariff in our exam ple, that inc reases the effective domestic price of the for eign 
brand must increase e. With more liberal policy the opposite is true. 

The equilibrium size of the industiy producing the domestic brand is given by 

s(e,e) = ref(e)de (6) 

Our purpose is to find out ^s(9 •e) 
de 

From (6), 

J* (7) 
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From (4), differentiating with respect to e we get: 

A. = -jy f(g) 
de a§ 

dg --%• f(e) 
= as > o (8) 

d§ A w 

As e increases wit h a higher t, more people come to satisfy their demand 
through purchasing the domes tic brand as they ca nnot affo rd to purchas e the 
foreign brand any longer. The domestic mono polist responds by charg ing a 
higher price, increasing e . 

Now from (7) and (8), 

* [*L 
de \ A 

Substituting for t\ from (5), 

(-4- s(®'§) f(®)+ -4- y(®) 
iL = f(e) _£®: I (9) 
d§ \ A 

we are now in a position to write down the following proposition. 

Proposition 1 

Ii 

%r f(®> < - Ai s (e, e) - £L y (e) < 2 iL f (e) 
ae aez ae ae 

then the removal of tariff must expand the size of the domestic industry. 
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Proof. Observe (9) to argue that under the condi tion mentioned above, A < 0 
and the numerator is positive. Hence, % < 0. A decline in t will reduce e 
and hence increase s. 

For our result to hold, the cond ition given in propositi on 1 must be satisfie d. 
Now let us constr uct a simple exam ple where the contractionary effect of a 
tariff can be readily verified. 

Let 

y(e) = e 2 + '/e and f(e) = — for e > 1 
e 

Note that 

y' > 0 and f' < 0 .3 

We shall first calculate the effec t of a change in e on the industry size in thi s 
example and then the condition given in proposition 1 can also be direct ly 
verified. 

e is found by solving 

PA (1 +1) = e2 + V2e 

One can put values of PA and t such that the above quadratic equation yields a 
value for e ; 6 > 1 . 4 

3 There are a large number of functions for which the comparative statics holds. For example, 
if y( 0) = 6n then tariff has no effect on the size of the domestic industry, i.e. = 0. 

For y(9) = 82 - "/^Ö, th e usual protectionary result of a tariff would hold. 

4 Let 02 + = 5 then a Solution for this equation yields 0 = 2 . 



From the first order condition, 

(2e + V 2) ( ln® " Inl) = e + V 2 

J0 f(e)de - Je i de = Ine - Ine r0 r© 1 
J e e 

(assuming the constant of integration to be zero). 

The second order condition is satisfied as, 

2 (Ine - Ine) + (2e + 7 ?) (- I ) - 1 

e + V2 
2 • —^ i-2 

2e + V. 
- v,s - 1 <0 

as the bracketed term in (11) is negative. 

Therefore, from (10), 

d3 - (2e + V2) ' g 
de 

> 0 

as A < 0 from (11) . 

Again from (10), the industry size is given by, 



Differentiating (13) with respect to 6, we get, 

d(Ine-Ine) _ (26 + 72) - (e + '/2) • 2 de 
de (2e +1/2)2 de 

(2e + V2)2 de 

- Ü >0 . 
de 

To verify the condition in proposition (1) note that, 

IL. s (e, e) +̂ y(e) = 2 (ine - ine) + J_ (e2 + 7 e) 
ae2 ae e2 

= 2 (Ine - Ine) + 1 + _L 
2e 

(At the optimum) = ^ + 1 + -L_ 
26 + 72 28 

and 2-S"f(g) = 2 - (20 + 7 2) • 



- 10-

Now, 

32y A „ af 
ae£ 

s(e, e) + _y(e)-2-if(e) = 
ae 

sy<,^ _ 2(ö + V2) . , . 1 „ 1 
2§^v; 

+ 1 + —- - 4 - _ < 0 
2§ ¥ 

(15) 

and 

a'y _/Ä af /ÄX ay _ 2(3 + l/z) 1 1 o 1 a t7 ,A af A wj f.. r s(9.9) + -5 y(e) - -£ f(e) = 
BQC a§ a§ 

A • + 1 + —^ - 2 - —^ > 0 
2e+ V 2e 2e 

(16) 

Thus the condition in proposition (1) is satisfied. 

Another interpretation of th e condition can be given by looking at the elasticity 
of demand at the equilibrium point. As we have constructed the example, 
(In e - In e) is the total demand forthcoming at a price y(e). 
Hence, the elasticity of demand is given by, 

dCIne - ine) de 
de dy(e) 

jm-
(lne -Ine) 

e + 72e 1 
2e + '/, Ine - Ine 

(17) 

At a given e, ^ <0 as evident from (17). 

As the demand becomes more inelastic, the firm finds it profitable to increase 
the price and squeeze the quantity. 



Section III 
CONCLUDING REMAR KS 

In this paper we attempted an analysis of the contractionaiy effect of a tariff in 
an economy which is characterized by an uneven distribution of in come. In this 
section let us point out some of the possible limitations of our analysis and how 
one could tackle those problems. 

It might be argue d that manufac turing products often come unde r the laws o f 
economies of scale and therefore the producer of the domestic brand should 
have an incentive to increase the size of it s market. While we do not de ny this, 
we would like to poi nt out that such a force wou ld be offset (at least to some 
extent) by the existence of a small richer section of the Community who can pay 
a much highe r price for the releva nt product. If there is an initial eq uilibrium 
with a declining marginal cost function, our example should continue to hold. 

In this paper w e have n ot allowed number of qualities to be a choice var iable. 
With a continuum of qualities, our results will not hold. But with a finite 
number of domestic qualit ies, a modified version of the model should hold. 
Consider a monop olist producer somewhere in the quali ty spectrum and if the 
quality ranked just on top of it is taxed, he might reduce the Output of the 
specific brand he produces. 

One interpretation of our result can be given in terms of the effect of a 
technological progress in the foreign-made brand of the product. If its price 
drops due to such a change, the domestic industry must expand as it can 
accommodate more poor people to buy the low-quality domestic brand. A 
competitive domestic market will not give the contractionaiy result we 
discussed in the paper. However, a large number of LDCs have local monopoly 
business houses whic h control the manufacturing of consume r durables and 
other items and we treat this as the starting point. 'Taxing the rie h" may be a 
catchy political slogan but we feel that there are situations where domestic 
firms would choose to produce less under a tariff. Our result is strengthened if a 
tariff worsens the existing pattern of income distribution. 
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APPENDIX 
A Technical Note 

Given the assumed preference structure it is clear why people earning e will 
not buy the foreign brand and v6 > 6 , everybody will buy the foreign brand. 
Hence, e is contained in the set over wh ich the domestic producer max imizes 
the profits. How ever, by the same log ic, if © solves y(e) = PB , it will not 
belong to the relevant set. People with y(e) as income will be better off wit h 
UQy(e) . The problem with the product-form indirect Utility function as 
described by Gabszewich and Thisse (1979) or Shaked and Sutton (1984) is that 
it prevents people from purch asing a better brand even when their income is 
just sufficient for that. 
In our case such an assumption brings 6 into t he maximizing exercise. But e, 
technically speaking, is left out. As an approxim ation, choosing PB = y (e) is 
justified and it makes intuitive sense that § would respond proisi tively to the 
movements in e. Also in the numeric al example we show (at the beginnning) 
that with enough discrete jump in the income distribution, our result will hold. 

However, with a little alteration in the preference structure we can make § 
contained in the set of choices available to the domestic firm. 

Consider the following Utilities attainable from three sources, the foreign 
brand, the domestic brand and the alternative one where all income is retained: 

uA(y(e) - pA), B(e) + uB(y(e) -pB) and u0 • y(e) . 

The first one and the last one are the same as mentioned in the paper. We alter 
the Utility derived from the domestic manufacturing product by adding 
B(e) > 0 , where B(e) = u 0 y(e) . 

Also assume that if a person can just afford to buy the domestic brand, i.e., 
y(ö) = P B , he will buy it. Hence, if y (§) = PB then people having y(e) will 
buy it even if it fetches just as much Utility as u0 y(e) and v e < e , nobody will 
buy it. 
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The following ranking is retained: 

UA [y(e - PA] > B(e) + uB • y(e) > B(e) + uB [y(e) - PB] > u,jy(e) 

for y(e) > P A and y(e) > P B . 

Note that for y(e) = PA , people with y(e) level of income will choose the 
domestic brand if y(e ) z PB . 
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